Abstract: A concise, facile and straightforward synthesis of 2,6-diaryl-4-oxo-3,4-dihydropyrimidine-5-carbonitriles 12a-h is reported. The reaction for this preparation involves the condensation of ethyl acyanocinnamate and its para substituted analogs 8a-e with arylamidines 9a-d under very mild conditions. A probable mechanism of 12a-h from lla-h is proposed. A preliminary pharmacological evaluation of compounds 12c, 12d, 12f e 12h has shown that these compounds possess analgesic activity.
Introduction
In our drug discovery program, we have been involved in the synthesis and antiinflammatory tests of 4-aminopyrimidine derivatives which gave encouraging results 1,2 . Because of this, we were motivated to continue looking for other pyrimidine compounds with a view to find more potent heterocycles. 4-Pyrimidinones appeared to be attractive candidates because various pyrimidinones exhibit a wide range of biological activities 3 " 9 . In 1985, Wierenga published a review about the antiviral and other bioactivities of pyrimidinones 2 . Our main objective was to have aryl groups at C-2 and C-6 positions and a carbonitrile at C-5.
A literature search disclosed the existence of two such pyrimidinones 2,6-diphenyl-4-oxo-3,4-dihydropyrimidine-5-carbonitrile 1 10 and 2-(p-chlorophenyl)-4-oxo-6-phenyl-3,4-dihydropyrimidine-5-carbonitrile 2 11 .
The first one was obtained by the decomposition of 2,4-diphenyl-6-oxo-6//-l,3-thiazine-5-carbonitrile 3, while the second one was prepared by condensation between cyanoacetamide and /V-acylimidates as shown in Figure- Besides these two 4-oxo-pyrimidinones containing 2,6-diaryl-5-cyano groups, no other compounds of this series have been synthesized. To our knowledge, the pharmacological properties of substances 1 and 2
have not been tested. Because of this, we decided to extend this work and prepare 12a-h under mild conditions, and evaluate their biological virtues, particularly the antiinflammatory and antitumor properties.
This paper reports only the synthesis of 12a-h. 
Results and Discussions
There are many procedures involving the preparations of pyrimidinones 12 · 13 , but we adopted the method of condensing substituted ethyl α-cyanocinnamates 8a-e (Michael acceptors) and arylamidines 9a-d (electron donors) as depicted in Figure 2 . The first set of compounds were obtained through Knoevenagel condensation of an aromatic aldehyde with ethyl cyanoacetate in the presence of triethylamine 14 . The second set of compounds, arylamidines 9a-d were acquired by the reaction of an imidate with ammonia 15 . The yields were better when the phenyl ring of arylamidine had electron donating group, but decreased when the electron withdrawing group was substituted in the same position. compounds, for which we need a large number of substituents in the ortho, meta and para positions on the phenyl group for evaluating such relationships. Therefore, we replaced one hydrogen atom by a fluorine atom at para position in one of the phenyl rings (12g) and also in both the phenyl rings at the same position (12h).
This was done because the steric parameters of the fluorine and hydrogen atoms are not much different (van der Waal's radii are 1.35 A and 1.24 A, respectively) 16 . Since the electronegativities of both atoms are quite different, the pharmacological activities of fluorine-containing compounds sometimes exhibit enhanced biological properties 17 .
The infrared spectra of compounds 12a-h exhibited absorptions at ~ 2220 (v ON), ~ 1650 (v C=0),
-1600 (v C=N) and for the pyrimidine ring at ~ 1000 cm" 1 , respectively. These data are consistent with the proposed structures 18 ".
The 'H NMR spectra of 12a-h also agreed with the structure. All compounds 12a-h displayed a relatively broad signal around δ 13.5 ppm. This is indicative of the strong intermolecular hydrogen bonding involving a dimeric structure 13. An idea about the dimeric structure also came when we tried to iV-methylate There remains a high possibility for the atmospheric oxygen molecule to cause the dehydrogenation of lla-h leading to the final products 12a-h. In order to prove this, we carried out a reaction between 8e and 9a very carefully using dry nitrogen atmosphere and substituting triethylamine with anhydrous sodium carbonate to facilitate the work-up. The crude product isolated here was immediately subjected to 'H NMR spectroscopy (Rf 12f = 0.22; R f llf = 0.36; hexane/ethyl acetate, 6:4). It was exciting to see two doublets at δ 4.93 and 4.97 ppm having J = 5.4Hz. These represent H-5 and H-6, respectively. This is reasonable because the molecular model of this compound shows a dihedral angle of -140° between H-5 and H-6. This confirms the existence of the intermediate. In order to obtain 12a, oxygen was bubbled to a solution of 11a in acetone for an extended period of time, followed by the removal of acetone and recording the *H NMR spectrum again. This time, the spectrum showed the disappearance of both doublets, thus confirming the hypothesis that the atmospheric oxygen is responsible for the dehydrogenation.
We have achieved the synthesis of eight new 2,6-diaryl-4-oxo-3,4-dihydropyrimidinone carbonitriles 12a-h in good to excellent yields, by condensing individually 8a-e with 9a-d. The intermediates lla-h are oxidized to 12a-h during the reaction and none of them could be isolated easily. A probable mechanism of 12a-h from lla-h has been proposed.
Experimental
Melting points were determined with a Thomas Hoover apparatus and are uncorrected. Infrared spectra (IR)
were recorded with a Bruker spectrophotometer, model IFS66 (FT), using KBr pellets. Eletron-impact mass spectra (MS) were obtained using a Delsi-Nermag mass spectrometer, coupled to GC (HP 5890) at an Elemental analyses (C, Η, N) were obtained using a Carlo Erba Elementary Analyser Model 1110.
General procedure for the synthesis of 2,6-diaryl-4-oxo-3,4-dihydro-pyrimidine-5-carbonitriles 12a-h.
A mixture of 8a-e (7 mmol), arylamidine hidrochloride, 9a-d (7 mmol) and triethylamine (5 drops) in methanol was stirred at room temperature for 16 to 24 hours. The solvent was evaporated under reduced pressure giving a solid mass. The solid was filtered and washed first with ethyl acetate and later with a little methanol and then crystallized from DMSO to give the corresponding pyrimidine derivatives 12a-h. Calcd. for Ci 7 Hi 0 N 3 OCl: C 66.35%, Ν 13.65%, Η 3.28%. Found: C 66.30%, Ν 13.59%, Η 3.14%. 
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